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Annotation. The results of paleointensity determinations of the geomagnetic field, which are 
obtained by sedimentary rocks in the Middle Jurassic - Neogene (167-12) Ma, are summarized. It 
was found that in the interval (167–67) Ma (Middle Jurassic - Cretaceous) mean values and 
amplitudes of paleointensity variations increased. Mean values of paleointensity reached a 
maximum in front of the Cretaceous-Paleogene boundary. During the Paleogene the mean values 
and amplitudes of paleointensity variations decreased. In the Cretaceous - the beginning of the 
Paleogene cyclic changes in the amplitudes of paleointensity variations with characteristic times of 
several million years have been observed. It is shown that the duration of cycles of the 
paleointensity changes coincided with transgressive-regressive cycles (T-R cycles). This can be 
considered as a confirmation of the hypothesis on a relation between processes in the Earth’s core 
and tectonic processes. 
Key words: paleointensity of the geomagnetic field, geodynamo, Mesozoic - Cenozoic, 
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1. Introduction 
 The behavior of the characteristics of the ancient geomagnetic field (the frequency of 
geomagnetic inversions and paleointensity) is associated with the dynamics of convection processes 
in the core of the Earth. In accordance with this postulate paleomagnetic data are used to study of 
the relation between processes in the core of the Earth and processes on its surface. So, changes in 
the characteristics of the geomagnetic field during geotectonic cycles (Bertrand cycles by duration 
of about 200 Ma) were found, for example, [Khramov et al., 1982; Petrova et al., 2000]. A study of 
the Pleistocene paleointensity behavior showed that its variations have much less characteristic 
times than the cycles of Bertrand [Guyodo and Valet, 1999]. However, studies of the paleointensity 
variations at large intervals of geological time, for example, the Mesozoic and Cenozoic have not 
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yet been carried out. To study the changes in the intensity of thermal processes in the core of the 
Earth detailed paleointensity data, which can be obtained from ancient sedimentary rocks, is 
needed. Similar studies of the paleointensity began only in recent years [Cronin et al., 2001; 
Ohneiser et al., 2013; Yamamoto et al., 2014; Kurazhkovskii et al., 2015a; 2015b; 2016]. 
 In the present study we summarized these data and the behavior of paleointensity on a large 
interval of geological time (167 – 12) Ma were obtained. On this basis, the correspondence of 
paleointensity behavior to the most known global geological events – to the change of geological 
eras and transgressive-regressive cycles (T-R cycles) has been investigated. 
 
2. Analyzed data 
 The curve characterizing the behavior of the paleointensity is based on the results of its 
definitions presented in [Kurazhkovskii et al., 2015a; 2015b; 2016] (167 to 23 Ma), [Cronin et al., 
2001] (99 to 85 Ma), [Yamamoto et al., 2014] (40 to 23 Ma), and [Ohneiser et al., 2013] (19 to 12 
Ma). To synthesize these paleointensity data, we calibrated them. The calibration of the author’s 
data was carried out according to the method in which the redeposition was used [Kurazhkovskii et 
al., 2011]. Calibration of the results of the paleointensity determinations from the works [Cronin et 
al., 2001; Yamamoto et al., 2014; Ohneiser et al., 2013] was carried out using the results of 
paleointensity determinations by thermomagnetized rocks from the database PINT(2015.05) 
[http://earth.liv.ac.uk/pint/]. The description of this database is given by Biggin et al., (2010). 
 We used data on eustatic ocean level changes or T-R cycles from [Haq et al., 1988] and 
from the Geologic Time Scale 2008 (GTS 2008) [Gradstein et al., 2008] for comparison of the 
behavior of the paleointensity and the cyclicity of global tectonic processes. T-R cycles are a 
reflection of the global cyclicity of rifting-folding [Milanovsky, 1996]. 
 
3. Behavior of the paleointensity 
 The summarized data of the paleointensity determinations obtained by sedimentary rocks are 
shown in Fig. 1a. A smoothed curve of the paleointensity behavior is presented in the Fig. 1b. As 
can be seen from Fig. 1, the amplitude of the paleointensity variations and its mean values increased 
from the Middle Jurassic to the end of the Cretaceous. The most significant increase in the 
amplitude of the paleointensity variations occurred at the end of the Jurassic - the beginning of the 
Cretaceous and at the end of the Cretaceous. Then, during the Paleogene the mean values of the 
paleointensity and the amplitude of its variations decreased. Thus, at the boundary of the geological 
eras (Mesozoic - Cenozoic) turning-point was occurred in the behavior of the paleointensity (the 
growth of paleointensity was replaced by it’s a decrease). 
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 As can be seen from Fig. 1a, in the Jurassic-Paleogene cyclic changes in the amplitudes of 
the paleointensity variations (alternation of paleointensity variations of large and small amplitude) 
took place. The characteristic times of such changes in paleointensity were several million years (an 
average of 6 million years). Most clearly such cyclicity in the paleointensity behavior was also 
revealed near the Mesozoic - Cenozoic boundary. 
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Fig. 1. (a) Behavior of the paleointensity in the interval (167-12) Ma, (b) smoothed paleointensity data by 
sedimentary rocks. The blue line shows relative changes in sea level according to Haq et al., (1988). The data of T-R 
cycles of second-orders (blue triangles) from [Gradstein et al., 2008] are shown below the abscissa axis. 
 
 The results of the paleointensity determinations by sediments allow us to compare its 
behavior with the T-R cycles. As it seen from Fig. 1b, changes in the paleointensity and ocean level 
[Haq et al., 1988] coincide. According to GTS 2008, the average duration of T-R cycles of second-
order (as well as variations of the paleointensity) was 6 million years. The uncertainty of the 
stratigraphic dating, on the basis of which associating of the paleomagnetic data to the GTS 2008 
scale was carried out, can be several hundred thousand years (up to 1 million years) [Guzhikov and 
Baraboshkin, 2006]. This does not make it possible to determine the exact phase correspondence of 
the paleointensity variations to T-R cycles. Nevertheless, identical characteristic times of changes of 
the paleointensity and T-R cycles indicate a connection between the processes in the liquid core and 
the lithosphere. 
 
3. Discussion 
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The paleointensity data obtained by sedimentary rocks allowed detecting the series of earlier 
unknown regularities in the behavior of the ancient geomagnetic field. So, the change of geological 
eras is usually associated with accidental catastrophic events on the Earth’s surface (the fall of a 
large meteorite, the activation of magmatism). Analysis of the paleointensity data showed that on 
the boundary of the Mesozoic and Cenozoic, the processes in the Earth’s core were reformed. This 
is evidenced by the behavior of paleointensity (Fig. 1b). Thus, with the change of geological eras, 
changes both in the outer (biosphere and lithosphere) and in the inner (core, mantle) shells of the 
Earth occurred. 
The coincidence of the characteristic times of paleointensity variations and T-R cycles can 
be an indirect confirmation of the hypothesis of temperature pulsations and (as a consequence) the 
volume of the liquid core of the Earth. Earlier arguments in favor of the validity of this hypothesis 
were considered by Milanovsky, (1996). In this study the relationship between changes in the 
frequency of geomagnetic inversions, T-R cycles and rifting-folding cycles was analyzed. 
According to Milanovsky, (1996) changes in the frequency of geomagnetic field inversions are 
associated with variations of the temperature of the liquid core. It was assumed that the growth of 
the core temperature coincides with the phases of the Earth’s expansion, activations of rifting and 
transgressions. The relationship between the intensity of the geomagnetic field and the intensity of 
thermal processes in the liquid core follows from the ideas about the work of geodynamo, for 
example, [Jones, 2011; Reshetnyak and Pavlov, 2016]. Geodynamo models and the materials of this 
study provide a basis for the assumption that there is a connection between the changes in the 
temperature of the liquid core with variations in the paleointensity and processes in the lithosphere. 
Pulsations of temperature and volume of the Earth’s core can occur due to the presence of heat 
sources and low thermal conductivity of the mantle [Romashov, 2003]. An increase of the core 
temperature is accompanied by an adiabatic expansion, which under the influence of gravity is 
replaced by compression. Thus, the Earth is considered as an oscillatory system [Romashov, 2003]. 
In such a system, the connection of processes in the core of the Earth with processes on its surface 
can be carried out almost instantaneously. 
 
4. Conclusions 
In the interval (167-67) Ma (Middle Jurassic- Cretaceous) mean values and amplitudes of 
the paleointensity variations were increasing. Mean values of paleointensity reached a maximum in 
front of the Cretaceous-Paleogene boundary. Then, during the Paleogene the mean values and 
amplitudes of the paleointensity variations decreased. Thus, the Mesozoic-Cenozoic boundary is 
marked by a turning-point in behavior of the paleointensity. In the Cretaceous - the beginning of the 
Paleogene cyclic changes in the amplitudes of paleointensity variations with characteristic times of 
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several million years have been observed. The average durations of cycles of paleointensity changes 
and of transgression-regression cycles coincided. 
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